Summary. Jugular vein blood was collected daily from four mature ewes throughout anoestrus and the first oestrous cycle of the breeding season until 4 days after the second oestrus. The levels of oestrogen, progesterone and LH were determined by radioimmunoassay. There were fluctuations in the LH level throughout most of the observed anoestrous period with a mean \ m=+-\ S.E. value of 2\m=.\3\ m=+-\ 0\m=.\9 ng/ml. High LH values of 20\m=.\0, 41\m=.\2and 137\m=.\5 ng/ml were observed in three ewes on Day \m=-\24of anoestrus. A brief minor rise in progesterone level was also observed around this period. Progesterone levels were consistently low (0\m=.\11 \ m=+-\ 0 \ m= . \ 0 1 ng/ml) before Day \m=-\25of anoestrus. A major rise occurred on Day \m=-\12 of anoestrus and this was followed by patterns similar to those that have been previously reported for the oestrous cycle of the ewe. Random fluctuations of oestrogens deviating from a mean level of 4\m=.\40 \ m=+-\ 0\m=.\1 pg/ml were observed during anoestrus and the mean level during the period from the first to the second oestrus was 5\m=.\2\ m=+-\ 0\m=.\3 pg/ml. A wel l \x=req-\ defined peak of 13\m=.\3\ m=+-\ 0\m=.\7 pg/ml was seen in all ewes on the day of the second oestrus. Results of the present study suggest that episodic releases of LH occur during anoestrus and periods of low luteal activity. The fluctuations in LH levels, as observed during the period of low luteal activity, i.e. before Day \m=-\25 of anoestrus, were less pronounced during the periods of high luteal activity. The view that luteal activity precedes the first behavioural oestrus of the breeding season is supported.
INTRODUCTION
Reports of various investigators regarding the level of LH (Geschwind & Dewey, 1968; Niswender, Roche, Foster & Midgley, 1968; Goding, Catt, Brown, Kaltenbach, Cumming & Mole, 1969) , oestrogens (Moore, Barrett, Brown, Schindler, Smith & Smyth, 1969; Scaramuzzi, Caldwell & Moor, 1970; 58 P. Tuthasastrakosol et al. 1969 ; Stabenfeldt, Holt & Ewing, 1969; McNatty, Revfeim & Young, 1973) in peripheral and ovarian blood have established the endocrinological events during the ovine oestrous cycle, but the relationships of these three hormones during anoestrus are not well documented.
In previous studies, LH in ovine peripheral blood during anoestrus was found to be low (Goding et al., 1969; Gay, Niswender & Midgley, 1970; Roche, Foster, Karsch, Cook & Dziuk, 1970 ; Reeves, Arimura, Schally, Kragt, Beck & Casey, 1972) . Recently, Palmer, Phillips, Howland & Ibrahim (1972) , Fell, Beck, Brown, Catt, Cumming & Goding (1972) and Butler, Malven, Willett & Bolt (1972) have presented some evidence which indicates that episodic LH releases occur in anoestrous and anovulatory ewes. Progesterone has been found to be at basal levels throughout anoestrus with some elevations occurring before the first behavioural oestrus of the breeding season (Thorburn et al., 1969) . Reeves, Tarnavsky & Chakraborty (1974) (1974) and the sheep (Yuthasastrakosol, Howland, Simaraks & Palmer, 1974) . was used at an initial dilution of 1:100,000. The intra-assay coefficient of variation for ovariectomized ewe serum fortified with 6-2, 12-5 and 25-0 pg oestradiol-17)3 was 6-9, 10-5 and 7-6%, respectively. The inter-assay co¬ efficient of variation for the determination of 25-0 and 50-0 pg oestradiol-17ß added to double-distilled water in five separate assays was 9-3 and 7-9%, respectively.
The RIA procedure for serum progesterone was that of Abraham, Swerdloff, Tulchinsky & Odell (1971) as modified by Yuthasastrakosol et al. (1974) and was used without column chromatography. A highly specific (Niswender, 1973) anti-progesterone-6jS-BSA serum (No. 869) reproductive states determined in sixteen separate assays was 2-22±0-04 ng/ml with a coefficient of variation of 7-5%. Similarly, progesterone concentration of serum pooled from early and mid-anoestrous ewes as determined in four separate assays gave a mean value of 0-18 + 0-01 ng/ml and a coefficient of variation of 14-4%. Serum LH concentrations were determined by a double antibody RIA using procedures previously described (Howland, 1972 fig. 1 ) of the mean oestrogen levels of the four ewes showed no recognizable pattern throughout anoestrus and the mean con¬ centration during this period was 4-40 + 0-1 ng/ml. The only major and welldefined peak, which rose to a mean of 13-3 + 0-7 pg/ml, was observed to occur in all ewes on the day of the second oestrus. Individually (Text- fig. 3 ), a minor rise ranging from Day -2 of anoestrus to the day of the first oestrus was seen in Ewes 1, 2 and 3. The mean level during the period from the first to the second oestrus was 5-2 + 0-3 pg/ml (Text- fig. 1 ).
DISCUSSION
Contrary to earlier reports (Goding et (Butler et al., 1972) and anoestrous (Fell et al., 1972) ewes.
In the present study, the fluctuations in LH release appeared to be somewhat depressed during the period of high luteal activity, which resulted from either the 'silent' ovulation (or luteinization of follicles), or the ovulation which was accompanied by behavioural oestrus. Similarly, Cicmanec & Niswender (1973) noted greater fluctuations in LH levels when luteal activity was low during the oestrous cycle. Butler et al. (1972) fig. 3 ) and the apparent association of these values with the brief, minor rise in progesterone levels. It has also been generally agreed that most ewes commence their ovarian cycles with at least one preliminary ovulation before the first behavioural oestrus of the breeding season (Hunter, 1968; Foote, Sefidbakht & Madsen, 1970 Thorburn, 1970; Robertson, 1972 (Stabenfeldt et al., 1969; Thorburn et al., 1969; Robertson & Sarda, 1971; McNatty et al, 1973) . (Moore et al., 1969; Scaramuzzi et al., 1970; Cox et al., 1971 ; Bjersing et al., 1972) . Our results from peripheral serum, however, indicated otherwise. The oestrogen peak levels were observed on the day of oestrus which is in agreement with the results reported by Pant, Hopkinson & Fitzpatrick (1972) . These investigators suggested that the difference in the time that the oestrogen peak was observed between ovarian and peripheral plasma might have been caused by the surgery and anaesthesia involved in the collections of ovarian venous blood, which might have changed the length of the oestrous cycle in the ewes.
The mean oestrogen level of 13-3 + 0-7 pg/ml observed in the peripheral blood on the day of the second oestrus in this study compares favourably with the theoretical value of 12-0 pg/ml, as calculated by Goding, Baird, Cumming & McCracken (1971) . This represents a value which is much lower than those reported previously by other investigators (Obst et al., 1971; Pant et al., 1972 
